To assess the quality of histopathology reporting and accuracy of Dukes's staging of colorectal cancers in the former South Western Health region and to determine the impact of numbers of lymph nodes examined on stage ascription. Methods: Histopathology reports of colorectal cancer for 1993-7 were analysed. Completeness was assessed regarding reported numbers of lymph nodes examined, numbers found positive, Dukes's stage, and ICD9 code. Numbers of lymph nodes examined, numbers found positive, and Dukes's stage were recorded. Results from one hospital known to have high standards of reporting were compared with those from elsewhere. Results: In total, 629 reports were examined from the reference hospital and 918 from elsewhere. Fewer than one in 20 (4.3%) reports from the reference hospital were incomplete, compared with a third (36.1%) elsewhere. The average number of nodes examined for each case at the reference hospital was 18.81 and 6.41 elsewhere. The average number of positive nodes for each case was 2.47 at the reference hospital and 1.15 elsewhere. The proportion of Dukes's stage C cases was significantly higher at the reference hospital than elsewhere. Ascertainment of Dukes's stage C cases was related to number of lymph nodes examined, with optimal ascertainment levels when at least 10 and fewer than 15 nodes were examined. Conclusions: Standards of histopathology reporting, and ascertainment of Dukes's stage C, were significantly higher at the reference hospital. Variations in ascertainment levels of Dukes's stage C disease mainly resulted from variations in the numbers of lymph nodes examined.
I mproving the quality of services for colorectal cancer is a national priority. National performance indicators have been defined, including the quality of pathology, and one of the objectives of the National standards for cancer treatment is ''pathology reports conforming to Royal College of Pathologist's recommendations for individual cancer sites''. 1 The Royal College of Pathologist's minimum dataset includes number of lymph nodes examined and the number found positive. It recommends that all lymph nodes draining the lymphatic field of a colorectal cancer should be harvested for histological assessment. 2 The incidence of colorectal cancer has increased greatly in recent years. For example, in 1992 the incidence of colon cancer for each 100 000 population had risen to 34.16 from 22.47 in men in 1973, and to 38.10 from 29.58 in women. 3 A total of 25 000 cases of colorectal cancer occur annually in the UK; 80% are resected surgically. 4 There are resource problems associated with this large and increasing workload. Pollock et al have drawn attention to the extent to which the relative risk of not being treated increased between 1982 and 1988 in the South Thames regions. 5 The increasing workload is undoubtedly a major factor in explaining the results of an audit of histopathology laboratories in Wales during 1993, which indicated that the information content of many reports was inadequate for high quality patient management or clinical audit. 6 For example, only 51.5% of rectal cancer reports indicated completeness of excision, and only 30% of all reports stated the number of involved lymph nodes. Overall, only 11.3% of reports on colonic tumours and 4.0% of reports on rectal tumours contained all previously agreed data items. 6 European cancer registry based comparisons suggest that there may be inadequate treatment of patients with colorectal cancer in the UK. However, it has been intimated that the poor UK survival rates can be explained by more advanced stage at presentation, although this has been challenged. 7 The EUROCARE study indicated that there was still a twofold variation in survival rates after adjustment for variations in stage distribution. 8 An Italian study has shown that survival improvements between 1984 and 1995 were related to an increasing proportion of early stage disease. 9 However, tumours may be understaged and hence excluded from certain forms of treatment, such as adjuvant treatment, through failure to identify lymph node involvement. 10 ''Because the classification of a cancer as Dukes's C is wholly determined by lymph node involvement, the importance of accurate lymph node assessment is irrefutable'' Delays in diagnosis and treatment probably result in tumours being more advanced when treatment is begun. More advanced stage is associated with poorer survival. The National Health Service Executive guidance on improving outcomes in colorectal cancer reports a case series from Dublin in which around 30% of patients presented with Dukes's stage C cancers; among these, five year survival was about 30%, 11 although this could be improved with protracted systemic chemotherapy. 11 In that regard, Dukes's staging remains the single most important determinant of the decision to institute adjuvant chemotherapy in younger, fitter patients. Thus, systemic chemotherapy is generally indicated for Dukes's C cancers, whereas the indications for such treatment in Dukes's B cancers are more uncertain. 12 Because the classification of a cancer as Dukes's C is wholly determined by lymph node involvement, the importance of accurate lymph node assessment is irrefutable.
There are pronounced variations between pathologists in ascription of resection specimens to Dukes's stage A or B on the one hand, or Dukes's C on the other. 4 13 Improvements in accuracy may result from following standardised specimen examination methods, 14 15 including formal proformas. 16 17 It has been suggested that peroperative lymphatic mapping and identification of sentinel lymph nodes may lead to improvements in staging 18 and more tailored resections. 19 In one study, such an approach resulted in upstaging 18% of patients. 20 There have been several studies that have arrived at different conclusions regarding the number of lymph nodes that should be examined to ensure accurate stage ascription. The recommendations of these studies differ in detail, partly but not entirely because different criteria have been adopted, but generally agree that the more extensive the lymph node harvest the greater is the chance of discovery of metastatic disease within those lymph nodes.
METHODS
Our study was undertaken in the former South Western Health region to assess the accuracy of Dukes's staging in colorectal cancer. This was accomplished by comparing results achieved in one hospital that was known to have achieved a high standard of accuracy in this regard (henceforth ''hospital A'') with data from other hospitals in the region. The enquiry had two main foci: (1) the quality of histopathology reporting and (2) the assignment of cases to Dukes's stages A or B, on the one hand, and stage C on the other, and the impact on stage ascription of numbers of lymph nodes examined.
Histopathology reports relating to cases of colorectal cancer were collected from hospitals across the region, for the five year period 1993-7, through the South Western Regional Cancer Registry and also by direct contact with laboratories. Completeness was assessed in respect of numbers of lymph nodes examined and numbers found positive, Dukes's stage, and site code (ICD9). For those reports where sufficient detail was recorded, numbers of lymph nodes examined, numbers found positive, and Dukes's stage were recorded. Results in the exemplar site, hospital A, were compared with those elsewhere in the region.
There were 629 reports available from hospital A and 918 from the other hospitals. The comparability of the cases drawn from hospital A and the other hospitals was assessed by studying the distribution of numbers of cases by ICD9 site codes in the two groups. Numbers of lymph nodes examined in the two groups of cases were recorded. Mean values and 95% confidence intervals (CI) were calculated and a MannWhitney test of rank distribution carried out. The proportions of cases with Dukes's C staging were ascertained in the two groups and the extent to which differences could be explained by variations in the number of lymph nodes examined was determined.
RESULTS
Overall, 629 reports were examined from hospital A, of which 27 were incomplete in some respect, whereas 918 reports were examined from the other hospitals, of which 331 were incomplete. Table 1 summarise the results in respect of completeness. There were large and significant differences between the reference hospital and the others. Overall, more than a third (36.1%) of the records from hospitals other than the reference hospital were incomplete in one or more aspect, compared with fewer than one in 20 (4.3%) at the reference hospital.
The distribution of numbers of cases by ICD9 site code was similar in hospital A and the other hospitals, indicating that the two patient populations were broadly comparable. There was a very substantial difference between hospital A and the other hospitals in numbers of lymph nodes examined (table 2) . The average number of nodes examined for each patient at hospital A was 18.81 (95% CI, 18.07 to 19.55), whereas at the other hospitals it was 6.41 (95% CI, 6.09 to 6.73). A similar significant difference was also seen for numbers of positive lymph nodes encountered (table 3) , the average number for each patient at hospital A being 2.47 (95% CI, 2.11 to 2.83) and at other hospitals 1.15 (95% CI, 0.08 to 1.31). However, a Mann-Whitney test of rank distribution showed no association between numbers of lymph nodes examined and the likelihood of having lymph node involvement. This may be because it is a test of difference in central tendency between two groups and does not work well if they differ without a difference in average rank position, as in this case, where node negative cases appear to form a higher proportion of cases in both the higher and the lower ranks.
The proportion of Dukes's stage C cases was 7.95% higher at the reference hospital than elsewhere (50.24% at hospital A; 42.29% elsewhere). This was significant at the 95% level (table 4) . Ascertainment of Dukes's stage C cases was related to the number of lymph nodes examined, with optimal ascertainment levels occurring when at least 10 and fewer than 15 nodes were examined. This was true at both hospital A and the other hospitals (table 5). The proportion of cases from hospital A was closely correlated with the number of nodes examined (R = 0.967; explained variation, 93.5%), whereas 68.7% of the overall variation in the proportion of Dukes's stage C tumours with numbers of lymph nodes examined can be explained as being the result of variations in the proportion of cases from hospital A (R = 0.828).
DISCUSSION
In our study, the observed variation in pathological reporting quality is consistent with other studies, which have concluded that standard proformas and more precisely defined staging may be appropriate. 21 There is general agreement on the need to improve standards of reporting, in particular stage ascription, to improve clinical care, and of the benefits of standard protocols, such as that of the Cancer Committee of the College of American Pathologists. 22 Following the Welsh audit, suggestions for improving the quality of pathological reporting included the use of template proformas, 6 to improve among other things the quality of clinical decision making, especially the use of postoperative adjuvant treatment. 23 Indeed, more recent evidence has confirmed that the routine use of proformas substantially improves the recording of relevant data. 17 Much of the inadequacy of colorectal cancer reporting has been attributed to poor teaching in macroscopic assessment, resulting in inadequate lymph node harvesting, poor evaluation of local spread, and unsatisfactory determination of margin and serosal involvement. 4 In our study, the number of Dukes's C cases was significantly higher (by about 8%) in the reference hospital than in the other hospitals. Thus, it seem likely that, in the former South Western Health region, excluding the population served by hospital A, approximately 160 stage C cases each year might have been understaged in this time period. This has serious implications, because staging remains the most important prognostic factor in colorectal cancer. Furthermore, accurate staging is a very important prerequisite for effective treatment. Thus, adjuvant chemotherapy, which has been proved to be of benefit in patients with Dukes's stage C colorectal cancer, 24 has been associated with a 34% improvement in disease free interval and a 29% improvement in survival. 25 This has been endorsed by the National Health Service Executive's guidance on improving outcomes, which also argues that there is insufficient evidence from randomised controlled trials to form a definitive view on chemotherapy in stage B disease. 11 More recently, data from one of our centres has suggested that accurate pathological assessment can successfully stratify Dukes's B colon cancers, at least, for prognosis, which may aid in the selection of appropriate patients for adjuvant treatment. 12 It should also be noted that the effect of understaging is to reduce artefactually the stage specific survival of both stage B and stage C patients, through the phenomenon of stage drift.
For both the exemplar hospital and the others, the ascertainment of Dukes's stage C disease was highest when 10 to 14 lymph nodes were examined. Examination of greater numbers of lymph nodes brought no further improvement in ascertainment levels. Ascertainment levels were lowest when fewer than 10 lymph nodes were examined. The overall difference in ascertainment of stage C disease between the exemplar hospital and the others is mainly the result of the fact that 80.32% of cases treated at other hospitals came into the category of low lymph node harvests, compared with only 14.55% of cases treated at hospital A. Various studies have considered how many lymph nodes to examine. These are summarised in table 6. [26] [27] [28] [29] [30] [31] [32] [33] Our study suggests that at least 10 nodes should be examined, but that ascertainment of stage C disease is not improved by the examination of more than 15 nodes. However, setting an artificial ''ceiling'' on lymph node harvests by recommending minimum and maximum numbers has implicit dangers. Pathologists tend to initiate their lymph node harvest at the ''high tie'' and work towards the tumour. Inevitably, therefore, probable reactive nodes, close to the high tie and away from the tumour, will be harvested first. If the minimum lymph node number is reached and no further dissection undertaken, then it is highly conceivable that the less than diligent pathologist will miss those nodes that are most likely to contain metastatic disease. Ultimately, we would concur with a recent comprehensive study of lymph node harvests, in a single USA centre, which found that there was no safe minimum number that could guarantee identification of node involvement, and which recommended that all lymph nodes in the lymphatic field of a colorectal cancer should be removed for histopathological assessment. 31 ''For both the exemplar hospital and the others, the ascertainment of Dukes's stage C disease was highest when 10 to 14 lymph nodes were examined''
Inevitably the many studies that have assessed colorectal cancer lymph node harvests rely heavily on the technique used to obtain those lymph nodes. In general, in the UK at least, it is recommended that lymph nodes are harvested after adequate fixation and by ''bacon slicing'' the mesorectum/ mesocolon into 2-5 mm slices. We would particularly advocate removing the fatty tissues from the bowel wall first, although we would accept that this does make assessment of the extent of direct spread of the tumour, either towards a surgical margin, as in the rectum, or to the serosal aspect, more problematic, especially when harvesting nodes close to the tumour. Very few centres, in the UK at least, use fat clearing techniques, and there is evidence to indicate that these do not increase the yield of involved 34 Optimal harvests demand the motivation, and above all else, the time of the pathologist. We have no doubt that time and motivation, rather than individual methods, are the two most important factors to ensure adequate lymph node harvests. 4 In conclusion, our study has shown that low lymph node harvests will lead to a reduction in the number of Dukes's C cases, which in turn has serious consequences for individual patients, who may be denied life saving adjuvant chemotherapy. The findings compliment others studies in the literature and show that mean lymph node harvests above 10 will maximise the number of cases ascribed to Dukes's stage C, although lymph node harvests above 15 did not significantly increase the ascription to this stage. In the UK, at least, determined efforts at education and the introduction of proforma reporting and datasets have improved the recording of important pathological prognostic data in colorectal cancer: we await further studies to determine whether the quality of that data has substantially improved.
